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@ Information recording disc with composite Index codes and Its playback method. 



® An information recording disc having a first re- 
cording area carrying a digital signal, a second re- 
cording area canning a frequency modulated video 
signal and a superimposed digital signal, the first 
^and second recording areas respectively having a 
^lead-in area In which index codes relating to the 
CO contents of each recording area and including iden- 
gjtification Information indicating the recording area to 
fX) which each index code belongs are recorded mix- 
CMedly. In playing such a reconjing disc, index codes 
gread from the lead-in area are classified according to 
the recording area to which each index code be- 
tongs, and stored in corresponding memory areas of 
a memory device, so that the index codas stored in 
the memory area corresponding to a designated 



recording area can be retreived in a short time for 
playing information, and the playing operation Is 
controlled by using the retrieved Index codes. 
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INFORMATION RECORDING DISC WITH COMPOSITE INDEX CODES AND ITS PLAYBACK METHOD 



BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a recording 
disc and a method for playback of the data record- 
ing disc, and in particular to a recording disc 
(referred to hereinafter simply as a disc) having 
index codas recorded repetitively in lead-in area 
thereof and Its playback method. 



Description of Background information 

Small-diameter audio discs having a diameter 
of approximately 12cm and having digital signals 
recorded thereon, generally called "compact discs" 
or CDs, are now well known. However, in recent 
years another Jype of disc, referred to in the follow- 
ing as a composite disc, has been developed, 
having an area in which is recorded an FM modu- 
lated video signal with a PCM signal superimposed 
thereon; as wed as an area having only a PCM 
signal recorded. 

With such a composite disc, the area having 
only PCM data recorded, qjq. audio data in PCM 
fonm, may for example be disposed in an Inner 
peripheral area of the disc, (this area being referred 
to hereinafter as the CD area), while the area 
containing the FM video signal with superimposed 
PCM signal (this area being refenred to hereinafter 
as the video area) may be disposed peripherally 
outward from the CD area, separated therefrom by 
aipredetermined radial distance. 

Furthermore, with a compact disc, index codes 
which relate to the recorded contents are provided 
in. the lead-in area, .thus enabling special playback 
operations* such as the program search operation 
or the program skip operation. The Index codes 
Indicate such information as the number of re- 
corded programs (or tracks), total playback time, 
and playback time of each track. When the playing 
of the disc starts, the Information recorded in the 
lead-in area is read out before the playback of the 
information of each track begins. Therefore, also in 
the composite disc, the Index codes are to be 
recorded In the lead-in area so that special 
playback mode operations becomes possible. 

However, with the composite disc, the record- 
ing area is. divided into two areas, and a lead-in 
area is provided for each of the two recording 
areas. Therefore, different two sorts of index codas 
should be provided correspondingly to two record- 
ing areas which carry different sort of Information. 



With respect to such two sorts of index codes, 
each sort of index code has to be recorded, as well 
as in the corresponding recording area, in the other 
recording area so that any of the special playback 

5 mode operations can be performed throughout the 
different two recording areas. In recording these 
two sorts of index codes in the same lead-in area, 
it Is desirable to adopt a recording method which is 
sufficiently efficient in view of various playback 

70 operations. Furthermore, in determining the playing 
method for playinig a recording disc on which two 
sorts of index codes are recorded mixedly in a 
single lead-in area, it is desirable that the efficiency 
of the playback operation will not be negatively 

76 affected by the necessity for reading different two 
sorts of index codes recorded on the recording 
disc. 



20 OBJECT AND SUMMARY OF THE INVENTION 

The present invention has been made In light 
of the above need, and an object of the present 
invention is therefore to provide a recording disc 
25 with composide index codes in which two sorts of 
index codes corresponding to two different record- 
ing areas are recorded by a recording method 
which Is efficient with regard to the playback opera- 
tion. 

30 Another object of the present invention Is to 
provode a method for playing a recording disc with 
composite Index codes in which different two sorts 
of Index codes are recorded mixedly In a single 
lead-in area, which method Is efficient enough in 

35 playing operations. 

According to the present invention, a recording 
disc with composite index codes includes at least 
in one side thereof a first recording area having 
only digital data, e.g. audio data in PCM form, and 

40 a second recording area containing the FM video 
signal with superimposed digtial signal, the first 
and second reconjing areas having lead-in areas 
respectively, In which first and second groups of 
index codes each composed of a repetition of 

4S index codes relating respectively to the recorded 
contents of each area, are recorded together. The 
Index codes In each index code group are provided 
with identification Information Indicative of the re- 
cording area to which they belong, and the index 

so codes of different index code groups are mixed 
with each other In each lead-in area. 

According to another aspect of the present 
invention, a method for playing a recording disc 
with composite Index codes Includes a step for 
reading index codes of first and second Index code 
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groups from a lead-in area of the recording disc, a 
step for classifying the read-out index code data 
and storing index code data of the first index code 
group in a first memory area of a memory device 
and storing the index code data of the secondd 
index code group in a second memory area of the 
memory device. At the time of playing infomration 
recorded in the recording disc, the memory area 
conresponding to the recording area of the record- 
ing disc to be played back is selected, and the 
playing operation of the player is controlled in 
accordance with the contents memorized in the 
selected memory area. 



BRIEF DESCRIPTION OF THE DRAWINGS 



In Rg. 2, in which A denotes the PCM signal 
frequency components, and B denotes the video 
FM signal frequency components. At the time of 
recording the video area signal, the speed of rota- 
6 tion of the disc must be made higher than that 
used during recording of the CD area 2, and there- 
fore of course during playback it is necessary to 
rotate the disc at a higher speed during video area 
3 playback than during playback of the CD area 2. 
10 As shown in Fig. 3, the speed of disc rotation 
during playback of the CD area 2 is several hun- 
dred r.p.m.. whereas during video area 3 playback 
the speed of rotation is two thousand plus several 
hundred r.p.m. for playback from the innermost 
75 periphery of that area, and is one thousand plus 
several hundred r.p.m. for playback from the out- 
emnost periphery of that area. 

At the head of the CD area 2 and the video 
area 3, there respectively are provided lead-in 
areas In which are provided first and second index 
code groups, each of which is. correspondingly to 
each recording area, made up of a repetition of 
index codes Indicating Information such as starting 
and end times of each small sections (tracks) for- 
ming respective recordino areas. The Index code 
groups are formed by repeating tiie index codes so 
tiiat. even ff the reading of the index codes from a 
certain recording area t>ecomes difficuft because of 
tiie dropout for example, the reading of the Index 
codes from another recording area Is possible. 

As a method for recording the Index codes in 
the lead-in area, K Is conceivable to record the first 
index code group corresponding to the CD area 2 
at first, and record the second Index code group 
coaesponding to the video area 3 subsequentiy. 
However, In playing back a recording disc on which 
the Index codes are recorded in such a manner, if 
the Index codes corresponding to the CD area 2 is 
greater in number than the index codes conre- 
sponding to the video area 3. the rise time of the 
playing operation by the player may become long 
because of tiie time required before the reading of 
the index codes conresponding to the video area 3. 

Therefore, according to tfie present invention, 
each index code of the first and second index code 
groups Is provided with Identification infonmation 
indicating ttie area (CD area/video area) to which it 
belongs. Furttienmore, the Index codes of different 
code groups are recorded In a lead-in area al* 
temately for example, so that Index codes of both 
index code groups are mixed witfi each otiier In the 
same lead-in area. In Rg. 4, the Index codes of the 
CD area 2 are denoted by the letter I and tiie index 
codes of the video area 3 are denoted by the letter 
J, and the subscription of a small letter indicates 
the order of the Index codes. As shown, the index 
codes of the CD area 2 and the index codes of the 
video area 3 are recorded alternately in order. In 



Rg. 1 is a diagram schematically showing 
the division of tf^e recording area in the composite 
disc; 2C 

Rg. 2 is a diagram showing a frequency 
spectrum of the signal recorded in the video area 
of the composite disc; 

Rg. 3 is a diagram also showing the division 
of the recording area in the composite disc, in 26 
which the arrangement of recording infomration Is 
illustrated; 

Rg. 4 is a diagram showning a metiiod for 
recording tiie index codes in a lead-in area of tiie 
composite disc according to the present Invention; so 

Rg. 5 is an example of a recording disc 
player for playing tfie composite disc, In which tiie 
playing method of the present Invention Is adopted; 

Rg. 6 is a diagram showing the division of 
the memory areas In the RAM used in the player as 
shown in Rg. 5; and 

Rg. 7 Is a flowchart showing the steps of 
playing process in tiie method for playing tiie com- 
posite disc according to the present invention. 



DETAILED DESCRIPTION OF PREFERRED EM- 
BODIMENTS 

The embodiment of tiie present Invention will 46 
be described with reference to the accompanying 
drawings hereinafter. 

A composite disc shown In Rg. 1 has a first 
area 2 disposed In an inner peripheral area of the 
disc (tills area being refenred to hereinafter as the so 
CD area) in which are recorded audio data In PCM 
form, and a second area 3 (this area being refen-ed 
to hereinafter as tiie video area) in which is re- 
corded an FM modulated video signal witfi a PCM 
signal superimposed tiiereon. A video signal con- 55 
tains higher frequency components than those of 
the PCM signal. Therefore, the spectrum of tiie 
signals recorded , in the video area will be as shown 
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Rg. 4, the index codes of each area are denoted 
by the letters I and J for the purpose of simplifica- 
tion. However, in practice the identification informa- 
tion included In each index code for indicating the 
area to which itself belongs is such as the numeral 5 
•t" (expressed as 0001 in digital form) for the 
index codes of the CD area 2. and the numeral "4" 
(expressed as 0100 in digital form) for the index 
codes of the video area 3. 

Then, the structure of a player for playing back io 
such a recording disc with composite index codes 
will be explained with reference to Rg. 5. 

In Rg. 5. the disc 1 Is rotated by a spindle 
motor 4. The infonnation recorded on the disc 1 is 
read-out by an optical pickup 5. The optical pickup 75 
5 incorporates therein various elements such as an 
optical unit including a laser diode as a light source 
and an objective lens, a photo detector for receiv- 
ing a reflection light from the disc 1, and a focus 
actuator for positioning the objective lens with re- 20 
sped to an information recording surface of the 
recording disc 1, and a tracking actuator for posi- 
tioning the spot of tiie light beam radiated from the 
pickup 5 in a radial direction of the disc 1 with 
respect to recording tracks in the form of series of 25 
pits. 

An Rf signal from the pickup 5 obtained by 
reading the CO area 2 and the video area 3 is 
supplied to a CD area demodulation circuit 7 and a 
video area demodulation circuit 8 after passing 30 
through a separating circuit 6. A demodulation out- 
put signal of the CD area demodulation circuit 7 is 
supplied to a data separation circuit 9 wherein the 
Index code data recorded in the lead-in area is 
separated, and also supplied to a signal processing os 
circuit 10 where a predetermined signal processing 
operation is performed, to provide a playback sig- 
nal. Similarly, a demodulation output signal of the 
video area demodulation circuit 8 is supplied to a 
data separation circuit 11, where the Index code 40 
data recorded In the lead-in area Is separated, and 
supplied to a signal processing circuit 12 in which 
a predetenmined signal processing is perfomed, to 
provide an output signal. 

The change-over switch 13 and 14 are op- 45 
erated by means of a CPU (Central Processing 
Unit) 15 depending on the playback area. The 
change-over switch 13 transmits the index code 
data which are separated at data separating circuits 
9 and 11 to a RAM (Random Access Memory) 16 so 
in alternative way. On the otiier hand, the change- 
over switch 14 transmits, as a playback signal, 
output signals of signal processing circuits 10 and 
12 in altemative way to the outside. The data 
separating circuits 9 and 11 detect the Identification ss 
information contained in the Index code data while 
separating the index code data recorded in the 
lead-in area. Furtiier. the data separating circuits 9 



and 11 transmits to tiie CPU 15 an identification 
signal indicating as to whether the index code data 
being separated is data corresponding to tiie re- 
corded contents of the CD area 2 (data of the first 
index code group) or to the recorded contents of 
the video area 3 (data of the second index code 
group). As shown in Rg. 6. the memory area of the 
RAM 16 is divided into two areas Ml and M2. and 
the CPU 15 distributes the index code data to be 
recorded in the RAM 16 in response to the iden- 
tification signals from the data separation circuits 9 
and 11. For example, the CPU performs the control 
operation so that the index code data correspond- 
ing to the recorded contents of the CD area 2 are 
recorded in the area M1 and the recorded contents 
of the video area 3 are recorded in the area M2. By 
this operation, in the playback of a recording disc 
in which information is recorded in both of the CD 
area and the video area 3, data will be recorded in 
altemative way in the memory areas M1 and M2 of 
the RAM 16. 

At the time of playing of a disc, directions of 
such information as areas to be played back and 
fuctions to be performed are input from an operat- 
ing part 17 and tiie data is transmitted to the CPU 
15, In accordance with the designated Information, 
the CPU 15 selects one of the areas Ml and M2 of 
the RAM 16, and in turn reads information neces- 
sary for executing the designated functions from 
the selected memory area M1 or M2. In accor- 
dance witii data read in this way. the CPU 15 
transmits various control signals to such parts as a 
tracking drive circuit 18 for driving the tracking 
actuator In the pickup 5, and a slider driving circuit 
20 which drives and controls a slider motor 19 
operating as a drive power source for moving the 
pickup 5 In tiie radial direction of tiie disc. 

Referring to tiie flowchart of Rg. 7, tiie proce- 
dure executed by the CPU 15 will be explained. 

At first, the reading of the Index code data in 
the lead-in area Is executed at a step SI before the 
start of the playback. The CPU 15 tiien deteniiines 
whether or not ttie read-out index codes relate to 
tiie record contents of the CD area 2 at a step S2. 
The judgement is performed by using the Iden- 
tification information contained in the read-out In- 
dex code (for example, for the CD area 2, and 
"4" for the video area 3). If the read-out Index code 
data is of the CD area 2. the read-out data is stored 
in the memory area Ml of the RAM 16 at a step 
S3. Subsequentiy. tiie next index code data Is read 
at a step S4, and whether or not the read-out data 
relates to the contents recorded In the CD area 2 Is 
judged at a step S5. If the read-out data is data 
relating to the information recorded in tiie video 
area (the second Index code group), the data is 
recorded in the memory area M2 of the RAM 16 at 
a step S6. Subsequently, judgements are per- 
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formed as to whether or. not the reading of the first 
index code group Is completed and whether or not 
the reading of the second index code group is 
completed, at steps S7 and S8 respectively. If any 
of the reading operation is not completed, the 
program goes back to the step SI and repeats the 
above described operations until both of the com- 
pletion of the reading of the first and second index 
code groups are judged at the steps S7 and S8. 

When the reading of the index code data of the 
first and second index code groups are all com- 
pleted, whether or not the playback operation is 
completed Is judged at a step S9. If the playback 
operation Is not completed, the designated 
playback area is judged at a step S10. 

When the playback of the CD area is des- 
ignated, the playback operation of the CD area will 
be executed at a step S11. and the playback 
operation of the video area will be executed at a 
stop SI 2 if the playback of the video area Is 
designated. After these operations, the program 
goes back to the step S8. If the completion is 
judged at the step S9, the playback operational 
sequence will be terminated. 

If, at the step S5, the read data are judged to 
be data relating to the CD area, it means that the 
Index codes of the first Index code group are 
memorized in succession. Since this type of disc 
carries information only in the CD area, the 
playback operation Is perfonmed in such a manner 
that the index code data are read-out to the last 
part of the first index code group and the read-out 
data are In turn stored in the memory area Ml of 
the RAM 16 at steps S1 3 and S14, and the 
playback of the CD area 2 is executed at a step 
S15 after the index code data have been read^out. 

Conversely, if the read-out data are detected to 
be the data of the video area at the step 82. the 
read-out data are stored in the memory area M2 of 
the RAM 16 at a step Si 7. then the next index 
code are read-out at a step SIB. and whether or 
not the read-out data relative to the recorded con- 
tents of the CD area 2 is judged at a step SI 9. 

If a result of the judgement Indicates that the 
read-out data is of the CD area, the data will be 
stored in the memory area Ml of the RAM 16 at a 
step Si 9. Then, the program proceeds to the step 
S7. 

If, at the step SI 9. the read-out data are judged 
to be data relating to the video area, It means that 
the index codes of the second index code group 
are memorized In succession. Since this type of 
disc canies information only In the video area, the 
playback operation Is performed in such a manner 
that the index code data are read-out to the last 
part of the second Index code group and the read- 



out data are in turn stored in the memory area M2 
of the RAM 16 at steps S21 and S22. and the 
playback of the video area 3 is executed at a step 
S23 after the index code data have been read-out. 

6 It will be appreciated from the foregoing de- 

scription, the disc type can be judged immediately 
by recording, in alternative way, the index codes 
which relate to the recorded contents of the CD 
area 2 and the video area 3 respectively, and 

70 include identification information Indicating the re- 
cording area in which themselves belong. Particu- 
lariy, by simply reviewing a few number of read-out 
Index codes t>efore the start of the playback opera- 
tion, it becomes possible to immediately determine 

76 the type of the recording disc i.e., whether the disc 
to be played back is a disc which carries informa- 
tion only in the CD area, or a disc which carries 
information only In the video area, or a disc which 
Cannes information In both of the CD and video 

20 areas. 

Therefore, time period required for the player 
to read the index codes can be limited to be In a 
certain constant time period irrespectively of the 
length of each index code. Furthermore, with discs 
26 which carry information only in a single recording 
area thereof, such a recording state can be judged 
quickly. 

Moreover, the index code data read out t>efore 
the playback of infonmation are classified and 

30 stored In the memory area corresponding to the 
playback (reconjing ) area to which the read-out 
index codes belong. At the time of playback, the 
memory area conresponding to the playback area 
is selected, and the playback operation Is con- 

35 trolled on the basis of the stored data. Therefore, 
when a special playback operation is to be per- 
fonmed in accordance with a designation from the 
outside {for example by an operator through a 
coltrol board of the system), the addresses of the 

40 index code data conresponding to the designated 
playliack operation in the memory can be derived 
and the designated special playback operation can 
be executed immediately by reading out the con- 
tents of the memory. In this case, the data to be 

46 used for the desired process can be reached after 
a short time calculation since the extent of the 
memory areas in the RAM and the divition in each 
memory area are determined previously. 

In view of the foregoing. It will be appreciated 

60 according to the present Invention, different sorts of 
index codes con-esponding to the contents of each 
recording area and including identification informa- 
tion Indicating the recording area to which the 
Index code Itself belongs are recorded in each 

65 lead-in area of the recording disc so that the index 
codes of different sorts are mixed with each other. 
Therefore, at the playing of the disc, the type of 
the disc to be played can be judged Immediately 
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by reviewing a few of index codes which have 
been read out This means the time required for 
the player to read the index codes can be limited 
within a certain constant time period irrespectively 
of the length of each index code. Thus, the player s 
can start the subsequent playing operation within a 
reasonably short time. 

Furthemnore, according to the playing method 
of the present invention, at the time of the playing 
of a recording disc which includes two recording io 
areas in a single plane and in which index codes of 
two sorts are recorded mixedly in the lead-in area 
of each recording area, the index code data read 
out from the disc are classified and stored in the 
memory areas of the memory device each cor- is 
responding to the recording area to which each 
index code data belongs. Tehrefore. during the 
playback of the recorded Information, the memory 
area corresponding to the recording area of the 
disc to be played is selected and the playing 20 
operation Is controlled in accordance with the data 
stored in the memory area. By this feature, the 
special playback operations are enabled not only 
within each recording area but also through the two 
recording areas as a whole. Moreover, since the 25 
recording areas of different sorts of indec codes 
are determined beforehand, the index code data 
are stored and retrieved to and from the memory 
device within relatively short time periods. There- 
fore, the rise-up time of the playing operation of the, 30 
disc player and the time required for the special 
playback operation are also shortened. 



Claims 35 

1. An information recording disc, comprising 
first and second recording areas In one suriace 
thereof, only a digital signal i3eing recorded in said 
first recording area and a frequency modulated 40 
video signal and a digital signal superimposed on 
said frequency modulated video signal being re- 
corded in said second recording area, said first and 
second recording areas respecitvely having a lead- 
in area In which first and second index code 45 
groups respectively made up of index codes relat- 
ing to information recorded In conresponding one of 
said first and second recording areas, wherein each 
of said Index codes of said first and second index 
code groups Includes identification Information In- so 
dicating the recording area to which the Index code 
itself belongs, and wherein said index codes of 
said first and second index code groups are mixed 
with each other in each lead-in area of said first 
and second recording areas. 55 



2. An information recording disc as set forth in 
claim 1. wherein said index codes of said first 
index code group and said index codes of said 
second index code group are arranged in alternate 
way in each of said lead-in areas. 

3. A method for playing an information record- 
ing disc which includes first and second recording 
areas in one surface thereof, only a digital signal 
being recorded in said first recording area and a 
frequency modulated video signal and a digital 
signal superimposed on said frequency modulated 
video signal being recorded In said second record- 
ing area, said first and second recording areas 
respecitvely having a lead-in area in which first and 
second index code groups respectively made up of 
index codes relating to information recorded in 
conresponding one of said first and second record- 
ing areas, wherein each of said index codes of said 
first and second index code groups includes iden- 
tification information indicating the recording area 
to which the index code itself twiongs, and wherein 
said index codes of said first and second index 
code groups are mixed with each other in each 
lead-in area of said first and second recording 
areas, said playing method comprising: 

a step for reading from said lead-in area said 
index codes of said first and second index code 
groups; 

a step for storing said Index codes of said first 
Index code group In a first memory area of a 
memory device; 

a step for storing said index codes of said 
second Index code group In a second memory 
area of said memory device; 

a step for selecting one of said first and 
second memory areas and retrieving said index 
codes stored in the selected memory area, for 
playing back Information recorded on said record- 
ing disc, in accordance with a designation of the 
recording area to be played; and 

a step for controlling a playback operation for 
playing back information recorded in said desig- 
nated recorded area by using index codes re- 
trieved from said selected memory areas. 
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Fig. 5 
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Fig. 7 
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